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1.0 INTRODUCTION

On Thursday, March 17, 2016, ECSi, Inc. performed air pollution source testing of an ethylene oxide (EtO)
emission-control device operated by Sterigenics, Inc. in Atlanta, Georgia. The control device tested was a
two-stage Advanced Air Technologies Safe Cell emission-control system, which is currently used to control
emissions from ten sterilizer backvents and one aeration room. The purpose of the testing program was to
demonstrate continued compliance with the conditions established in the Air Quality Permit granted to

Sterigenics by the Georgia Department of Natural Resources, Environmental Protection Division (GDNR).
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2.0 EQUIPMENT

The EtO gas-sterilization system is comprised of ten commercial sterilizers, which are discharged through
liquid-ring vacuum pumps to a Ceilcote packed tower scrubber emission-control system, ten sterilizer
exhaust vents (backvents) and one aeration room, which are discharged to a two-stage Advanced Air
Technologies (AAT) Safe Cell emission-control system. As an alternative emission-control scenario, the
facility also has the capability to discharge the sterilization chamber vacuum pumps to the AAT Safe Cell

system. The gas-sterilization and emission-control equipment consist of the following:

. Ten Gas Sterilizers, two 5-pallet, two 6-pallet, four 13-pallet, and two 30-pallet capacity, each
comprised of a steam-heated sterilization chamber, a recirculating vacuum pump chamber

evacuation system, a backvent valve, and a fugitive emissions exhaust hood;

. One aeration room (AR-1), 152,400 cubic feet capacity, comprised of a heated aeration chamber and

a chamber exhaust system.
Sterilizer vacuum pump emissions are be controlled by:

. One Ceilcote packed tower chemical scrubber, equipped with: a reaction/interface column, 27’ 4"
high, 42” in diameter, with a 20’ bed of #1 Tellerette packing; a 115 GPM scrubber fluid recirculation

system; and two 28,000 gallon reaction/storage tanks.
Sterilizer backvent and aeration emissions are controlled by:

. One two-stage Advanced Air Technologies Safe Cell emission-control system, comprised of a
packed-tower chemical scrubber (SC1), equipped with a packed reaction/interface column, a
scrubber fluid recirculation system, and a scrubber fluid reaction/storage tank, and a dry bed
reactor/scrubber (SC2), comprised of a bank of solid-bed reaction vessels, connected in parallel,

installed downstream of SC1 and upstream of a dedicated blower exhaust system.
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3.0 TESTING

EtO source testing was conducted in accordance with the procedures outlined in USEPA CFR40, Part
63.365. EtO emissions monitoring was conducted simultaneously at the inlet and outlet of the AAT Safe Cell

System during the 15-minute duration of the backvent process. A total of three test runs were performed.

During backvent testing, EtO emissions at the inlet and the outlet of the AAT Safe Cell System were
determined using direct source sample injection into the gas chromatograph (GC). All backvent testing was
performed using freshly sterilized product. The testing program was conducted in accordance with the

procedures outlined in the following sections.
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4.0 RULE/COMPLIANCE REQUIREMENTS
The EtO gas-sterilization system at Sterigenics was tested to demonstrate compliance with the EPA
requirements, as specified in the GDNR Air Quality Permit. The following requirements must be met:

. The emissions from the aeration process must be discharged to control equipment with an EtO

emission-reduction efficiency of at least 99.0% by weight.

Testing is required to demonstrate compliance with these requirements. Source testing of the AAT Safe Cell

System is required initially, and may be required periodically thereafter.
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5.0 TEST METHOD REFERENCE

51 INTRODUCTION

EtO source testing was conducted in accordance with the procedures outlined in USEPA CFR40, Part
63.365. EtO emissions monitoring was conducted simultaneously at the inlet and outlet of the AAT Safe Cell

System during the 15-minute duration of the backvent process. A total of three test runs were performed.

During backvent testing, EtO emissions at the inlet and the outlet of the AAT Safe Cell System were
determined using direct source sample injection into the gas chromatograph (GC). All backvent testing was
performed using freshly sterilized product. The testing program was conducted in accordance with the

procedures outlined in the following sections.

Operation and documentation of process conditions was performed by personnel from Sterigenics, Inc. using
existing monitoring instruments installed by the manufacturer on the equipment to be tested. In accordance
with the procedures established in USEPA CFRA40, Part 63, Subpart O, scrubber liquor level was recorded.

This parametric monitoring data is attached as Appendix G.
5.2 VOLUMETRIC FLOW MEASUREMENT

Exhaust gas flow at the outlet of the scrubber was determined by 40 CFR 60, Appendix A, Method 2, using
an s-type pitot tube and an inclined-oil manometer. Sampling ports were located in accordance with 40
CFR 60, Appendix A, Method 1. The test ports were located far enough from any flow disturbances to

permit accurate flow measurement.
Temperature measurements were obtained from a type K thermocouple and thermometer attached to the

sampling probe. Exhaust gas composition was assumed to be air and small amounts of water vapor. Water

vapor was negligible and, based on previous test data, a value of 2 percent was used for flow calculations.
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53 CONTROL EFFICIENCY AND MASS EMISSIONS MEASUREMENT

During the backvent process, EtO emissions at the inlet and outlet of the AAT Safe Cell System were
determined using direct source sample injection into the GC. The mass of EtO emitted from the outlet was
determined using Equation 2, shown below in Section 5.9. Mass-mass control-efficiency of EtO during the
backvent process was calculated by comparing the mass of EtO vented to the system inlet to the mass of

EtO vented from the system outlet.

During backvent, vented gas was analyzed by an SRI, Model 8610, portable gas chromatograph (GC),
equipped with the following: dual, heated sample loops and injectors; dual columns; and dual detectors. A
flame ionization detector (FID) was used to quantify inlet EtO emissions, and a photoionization detector (PID)

was used to quantify low-level EtO emissions at the emission-control system outlet.
54 SAMPLE TRANSPORT

Source gas was pumped to the GC at approximately 500-1000 cubic centimeters per minute (cc/min) from
the sampling ports through two lengths of Teflon® sample line, each with a nominal volume of approximately
75 cubic centimeters (cc) and an outer diameter of 0.25 inch. At the inlet of the Safe Cell System, the
sampling port was located in the plenum immediately upstream packed tower scrubber. At the outlet of the

Safe Cell System, sampling ports were located in the exhaust stack downstream of the dry bed reactors.

55 GC INJECTION

Source-gas samples were then injected into the GC which was equipped with two heated sampling loops,
each containing a volume of approximately 2cc and maintained at 100 degrees Celsius (C). Injections
occurred at approximately one to two-minute intervals during backvent testing. Helium was the carrier gas
for both the FID and the PID.

5.6 GC CONDITIONS

The packed columns for the GC were both operated at 80 degrees C. The columns were stainless steel, 6

feet long, 0.125 inch outer diameter, packed with 1 percent SP-1000 on 60/80 mesh Carbopack B.

6 FCS



During the analysis, the FID was operated at 250 degrees C. The support gases for the FID were hydrogen
(99.995% pure) and air (99.9999% pure). Any unused sample gas was vented from the GC system back to

the inlet of the control device being tested.
5.7 CALIBRATION STANDARDS

The FID was calibrated for mid-range part-per-million-by-volume (ppmv) level analysis using gas proportions

similar to the following:

1) 100 ppmv EtO, balance nitrogen

2) 50 ppmv EtO, balance nitrogen (audit gas)
3) 10 ppmv EtO, balance nitrogen

4) 1 ppmv EtO, balance nitrogen

The PID was calibrated for low-range ppmv level analyses using gas proportions similar to the following:

1) 100 ppmv EtO, balance nitrogen

2) 50 ppmv EtO, balance nitrogen (audit gas)
3) 10 ppmv EtO, balance nitrogen

4) 1 ppmv EtO, balance nitrogen

Each of these calibration standards was in a separate, certified manufacturer's cylinder. Copies of the

calibration gas laboratory certificates are attached as Appendix F.

5.8 SAMPLING DURATION

Backvent testing was performed in conjunction with normal production operations, during the chamber
exhaust venting which is conducted for each sterilization chamber upon conclusion of the sterilization cycle,

immediately prior to and during chamber unloading. Backvent sampling duration was 15 minutes for each of

the three test runs.
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59 CONTROL-EFFICIENCY/MASS-EMISSIONS CALCULATIONS

Mass emissions of EtO during backvent were calculated using the following equation:

MassRate = (VolFlow)(MolWt)(ppmv EtO/10°%)/(MolVol)

Where:

MassRate = EtO mass flow rate, pounds per minute

VolFlow = Corrected volumetric flow rate, standard cubic feet per minute at 68 degrees F
Molwt = 44.05 pounds EtO per pound mole

ppmv EtO = EtO concentration, parts per million by volume

10° = Conversion factor, ppmv per "cubic foot per cubic foot"

MolVol = 385.32 cubic feet per pound mole at one atmosphere and 68 degrees F

Results of the control-efficiency testing are presented in Section 8.0 and in Table 1.
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6.0 TEST SCENARIO

The backvent testing was performed during normal process load conditions. Three backvent test runs were

conducted in series to verify the performance of the emission-control system. The testing schedule was as

follows:

1) Testing equipment was set up and calibrated.

2) Backvent Phase Test Run #1 was conducted with freshly sterilized product in the sterilizer.
Sampling was performed at the inlet and the outlet of the Safe Cell System.

3) Backvent Phase Test Run #2 was conducted with freshly sterilized product in the sterilizer.
Sampling was performed at the inlet and the outlet of the Safe Cell System.

4) Backvent Phase Test Run #3 was conducted with freshly sterilized product in the sterilizer.
Sampling was performed at the inlet and the outlet of the Safe Cell System.

5) Post calibration check was performed, testing equipment was packed.
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7.0 QA/QC

7.1 FIELD TESTING QUALITY ASSURANCE

At the beginning of the test, the sampling system was leak checked at a vacuum of 15 inches of mercury.

The sampling system was considered leak free when the flow indicated by the rotameters fell to zero.

At the beginning of the test, a system blank was analyzed to ensure that the sampling system was free of
EtO. Ambient air was introduced at the end of the heated sampling line and drawn through the sampling
system line to the GC for analysis. The resulting chromatogram also provided a background level for non-
EtO components (i.e. ambient air, carbon dioxide, water vapor) which are present in the source gas stream
due to the ambient dilution air which is drawn into the emission-control device, and due to the destruction of
EtO by the emission-control device which produces carbon dioxide and water vapor. This chromatogram,

designated AMB, is included with the calibration data in Appendix A.

7.2 CALIBRATION PROCEDURES

The GC system was calibrated at the beginning and conclusion of each day's testing. Using the Peaksimple
Il analytical software, a point-to-point calibration curve was constructed for each detector. A gas cylinder of
similar composition as the calibration gases, but certified by a separate supplier, was used to verify

calibration gas composition and GC performance.

All calibration gases and support gases used were of the highest purity and quality available. A copy of the

laboratory certification for each calibration gas is attached as Appendix F.
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8.0 TEST RESULTS

The AAT Safe Cell System demonstrated an EtO control efficiency of 99.83 percent. In accordance with
EPA requirements, as specified in the GDNR Air Quality Permit, this control equipment must have an EtO
control efficiency of 99 percent or more in control of emissions from the backvent process. The AAT Safe

Cell System met this requirement.
The test results are summarized in Table 1. This table includes results for EtO control efficiency of the

emission-control device. Chromatograms and chromatographic supporting data are attached as Appendices

A through D. Copies of field data and calculation worksheets are attached as Appendix E.
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TABLE 1
ETHYLENE OXIDE CONTROL EFFICIENCY - BACKVENT
OF AN ETHYLENE OXIDE EMISSION CONTROL DEVICE
OPERATED BY STERIGENICS, INC.
IN ATLANTA, GEORGIA
ON MARCH 17, 2016

RUN INJECTION INLET ETO OUTLET ETO ETO CONTROL
NUMBER TIME CONC. (PPM)(1) CONC. (PPM)(2) EFFICIENCY

1(3) 2222 252 0.01 99.9960
1 2223 564 3.11 99.4486
1 2225 357 1.81 99.4930
1 2226 266 1.40 99.4737
1 2227 195 0.56 99.7128
1 2229 174 0.43 99.7529
1 2230 154 0.01 99.9935
1 2231 138 0.01 99.9928
1 2233 136 0.01 99.9926
1 2234 127 0.01 99.9921
1 2235 123 0.01 99.9919
2(4) 2254 98.7 0.36 99.6353
2 2255 232 1.14 99.5086
2 2256 203 0.74 99.6355
2 2258 162 0.60 99.6296
2 2259 136 0.64 99.5294
2 2300 94.5 0.01 99.9894
2 2301 86.6 0.01 99.9885
2 2302 77.3 0.01 99.9871
2 2304 68.0 0.13 99.8088
2 2305 68.7 0.01 99.9854
2 2306 63.7 0.01 99.9843
2 2307 62.8 0.01 99.9841
3(5) 2311 400 0.80 99.8000
3 2312 142 0.91 99.3592
3 2314 120 0.12 99.9000
3 2315 112 0.01 99.9911
3 2316 109 0.01 99.9908
3 2317 106 0.01 99.9906
3 2319 103 0.01 99.9903
3 2320 99.8 0.28 99.7194
3 2321 99.8 0.01 99.9900
3 2322 99.3 0.01 99.9899
3 2323 94.9 0.01 99.9895
3 2325 94.4 0.06 99.9364

TIME-WEIGHTED AVERAGE: 154.8 0.3794 99.8329

GDNR REQUIRED CONTROL EFFICIENCY: 99%

Notes:

(1) - PPM = parts per million by volume

(2) - 0.01 ppm is the quantification limit for the detector used at the outlet.
(3) - Backvent Phase Test Run #1 started at 22:20, ended at 22:35.

(4) - Backvent Phase Test Run #2 started at 22:53, ended at 23:08.

(5) - Backvent Phase Test Run #3 started at 23:10, ended at 23:25.
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Peak Name Start

Dead Vol / Air  0.000
Ambient H20 0.350
Ethylene Oxide 0.500
Acetaldehyde 0.600
C0o2 0.800

AR WN -

End

0.350
0.500
0.600
0.800
1.000

Calibration Int.Std Units
0.000
0.000
C:\peak359\1Ster0.00016.ppm
0.000
0.000



Calibration file: C:\peak359\1SterAtl-2016.cal

AREA

19

0.000 AMOUNT INJECTED 100.000

Avg slope of curve: 0.20
Y-axis intercept: 0.00
Linearity: 1.00 -
Number of levels: 4

SD/rel SD of CF's: 0.1/66.8

Y=0.2007X

r2: 1.0000

Last calibrated: Thu Mar 17 17:12:29 2016

Lvl. Area/ht. Amount CF Current Previous #1Previous #2
1 0.000 0.000 0.000 0.000 N/A N/A

2 0230 1.100 0.209 0.230 N/A N/A

3 2010 10.100 0.199 2.010 N/A N/A

4 19.400 100.000 0.194 19.400 N/A N/A
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Peak Name Start

Dead Vol / Air 0.000
Ambient H20 0.350
Ethylene Oxide 0.490
Acetaldehyde 0.600
C0o2 0.800

NP WN

End

0.350
0.490
0.600
0.800
1.000

Calibration Int.Std Units
0.000
0.000
C:\peak359\2Ster0.00016.ppm
0.000
0.000



Calibration file: C:\peak359\2SterAti-2016.cal

AREA
127 4
3
12
0 1
0.000 AMOUNT INJECTED 100.000

Avg slope of curve: 1.34
Y-axis intercept: 0.00
Linearity: 1.00

Number of levels: 4

SD/rel SD of CF's: 0.7/67.0

Y=1.3350X

r2: 1.0000

Last calibrated: Thu Mar 17 17:11:52 2016

Lvl. Areatht.  Amount CF Current
1 0.000 0.000 0.000 0.000

2 1.560 1.100 1.418 1.560
3 13.300 10.100 1.317 13.300
4 127.000 100.000 1.270 127.000

Previous #1Previous #2
N/A N/A
N/A N/A
N/A N/A

N/A N/A
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Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:

L i d

Sterigenics - Atlanta

PreCal

03/17/2016 16:29:46

Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B

HELIUM
eto-100.tem
eto1-100.cpt

1SterAtl-2016-Amb.CHR (c:\peak359)
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Client: Sterigenics - Atlanta

Client ID:

PreCal

Analysis date: 03/17/2016 16:29:46

Method: Direct Injection

Description: CHANNEL 2 - PID

Column:
Carrier:
Temp. prog:
Components:

1% SP-1000, Carbopack B

HELIUM
eto-100.tem
eto2-100.cpt

Data file: 2SterAti-2016-Amb.CHR (c:\peak359)

Sample: Ambient Background Sample: Ambient Background
Operator: D. Kremer Operator: D. Kremer
1.660 16.000 6400 64.000
[ T ; Extemalinits
Dead Vol / AF ,”' 6.0000/
‘Dead Vol / Al ﬁ 255600250 0.0000/ @
I Ambient H20 X 0.0000/
‘Ettlene Oxide > 1.9905/0 550 I 97206/ppm  Ethylene Oxde I 10.2891/ppm
i I Acetaidehyde I 0.0000/
I & I J&M
Component  Retention Area External Units Component  Retention Area External Units
Dead Vol / Air 0.250 25560 0.0000 Dead Vol / Air 0.150 17.9840  0.0000
Ethylene Oxide 0.550 1.9905 9.7206 ppm Ambient H20 0.400 13.9580  0.0000
Ethylene Oxide 0.550 10.4880 10.2891 ppm
45465 9.7206 Acetaldehyde 0.733 0.1590  0.0000
CO2 0.833 0.0780  0.0000
426690 10.2891
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Client: Sterigenics - Atlanta Client: Sterigenics - Atlanta
Client ID: PreCal Client ID: PreCal
Analysis date: 03/17/2016 16:36:23 Analysis date: 03/17/2016 16:36:23
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1SterAtl-2016-C01.CHR (c:\peak359) Data file: 2SterAtl-2016-C01.CHR (c:\peak359)
Sample: 1.10 ppm EtO std Sample: 1.10 ppm EtO std
Operator: D. Kremer Operator: D. Kremer
-0.800 8.000 SA00 64.000
C nits O ExternalfUnits
Dead Vol F A 5.3230/0.050 0.0000/
Daad Vol / Alr ) 1.03600.250 0.00007 kt
I - Unknown \0.925540350 *I 10.0000/
Ethylens Qxide {. 1.5405/0.516 0.00C0/ppm
Ethylene Oxide 0.2250/0.5665 I [6.0000ppm i I
1 Acetadlahyde 0.2910/0.766 { 0.0000/
1 coz | 0.16200.933 { 0.0000/
Component  Retention Area External  Units Component  Retention Area External  Units
Dead Vol / Air 0.250 1.0360  0.0000 Dead Vol / Air 0.050 5.3230  0.0000
Ethylene Oxide 0.566 0.2290  0.0000 ppm Ethylene Oxide 0.516 1.5405  0.0000 ppm
Acetaldehyde 0.766 0.2910  0.0000
1.2650  0.0000 c0o2 0.933 0.1620  0.0000

7.3165  0.0000
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Client: Sterigenics - Atlanta
Client ID: PreCal
Analysis date: 03/17/2016 16:42:02
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM

Temp. prog
Components
Data file
Sample

: eto-100.tem

: eto1-100.cpt

: 1SterAtl-2016-C02.CHR (c:\peak359)
: 1.10 ppm EtO std

Operator: D. Kremer

Client: Sterigenics - Atlanta
Client ID: PreCal
Analysis date: 03/17/2016 16:42:02
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-C02.CHR (c:\peak359)
Sample: 1.10 ppm EtO std
Operator: D. Kremer

-0.800 8.000 -6.400 64.000
C C ExtemaliUnits
Dead Vol / Air 3325010050 1 0.0000/
3
Dead Vol / Air 0851010216 0.0000/ i : I
I Ambiant H20 “‘ 1 1770/ ARG I 0 onnny
Ethylene Oxide 1.5680/0.500 6.0000/ppm
Ethylene Oxide 0.2150/0.550 I 0.0000/ppm 1 I
) I Acstaidehyde :0287560]& I 10.0000/
! URKTIOWR 0.1650/0.800 0.0000/
I co2 ©.1555/0.866 I 10.0000/
Component Retention Area External Units Component Retention Area External  Units
Dead Vol / Air 0.216 0.8510  0.0000 Dead Vol / Air 0.050 3.3250  0.0000
Ethylene Oxide 0.550 0.2150  0.0000 ppm Ambient H20 0.466 1.1770  0.0000
Ethylene Oxide 0.500 1.6680  0.0000 ppm
1.0660  0.0000 Acetaldehyde 0.700 0.2875  0.0000
CO2 0.866 0.1555  0.0000
8.5130  0.0000
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Client:

o e W PE

Sterigenics - Atlanta

A=A FIAR I e e Wl

Client: Sterigenics - Atlanta

Client ID: PreCal Client ID: PreCal
Analysis date: 03/17/2016 16:48:30 Analysis date: 03/17/2016 16:48:30
Method: Direct Injection Method: Direct njection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1SterAtl-2016-C03.CHR (c:\peak359) Data file: 2SterAtl-2016-C03.CHR (c:\peak359)
Sample: 10.1 ppm EtO std Sample: 10.1 ppm EtO std
Operator: D. Kremer Operator: D. Kremer
- -1.600 16.000 o -12.300 128.000
i
Dead Vol Al 7.5970/0.166 0.6000/
Dead Vol / Ar 0.4350/0.216 0.0000/
I unknown 0.8850/0.350 I 0.0000/
Ethylene Oxide 1.9860/0.550 I l0.0000ppm  Ethylene Oxida =,> 13.1100/0.550 { 0.0000/ppem
I[ coz ,.'0213510.816 ‘l] 0.0000/
}l
i
Component  Retention Area External Units Component  Retention Area External Units
Dead Vol / Air 0.216 0.4950  0.0000 Dead Vol / Air 0.166 7.5970  0.0000
Ethylene Oxide 0.550 1.9860  0.0000 ppm Ethylene Oxide 0.550 13.1100  0.0000 ppm
C02 0.816 0.2135  0.0000
24810  0.0000
20.9205 0.0000
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 Client:

gt;?i-genics - Atlanta

Sterigenics - Atlanta
Client ID: PreCal Client ID: PreCal
Analysis date: 03/17/2016 16:50:18 Analysis date: 03/17/2016 16:50:18
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1SterAti-2016-C04.CHR (c:\peak359) Data file: 2SterAfl-2016-C04.CHR (c:\peak359)
Sample: 10.1 ppm EtO std Sample: 10.1 ppm EtO std
Operator: D. Kremer Operator: D. Kremer
~1.600 16.000 “ -12.800 128.000
Ci : 1
i
Dead Voi /Al 3.2555/0.183 i 0.0000/
Dead Vol f Al 0.3865/0.233 0.0000/ 1
1 Ambilent H2O 1.1720/0.433 I 10.0000/
Ethylene Oxide > 2.0200/0.566 I 0.0000Mppm  Etftylene Ordde 13.38850.550 I 0.0000/npm
I Acetaldehyde ! 0.6740/0.666 I 0.0000/
1 coz ;Imsaso.ms [ 0.0000/
Component Retention Area External  Units Component Retention Area External  Units
Dead Vol / Air 0.233 0.3865  0.0000 Dead Vol / Air 0.183 3.2555  0.0000
Ethylene Oxide 0.566 2.0200  0.0000 ppm Ambient H20 0.433 1.1726  0.0000
Ethylene Oxide 0.550 13.3885  0.0000 ppm
2.4065  0.0000 Acetaldehyde 0.666 0.6740  0.0000
€02 0.816 0.1585  0.0000
18.6485  0.0000



RS R TRRT I Bt

Client: Sterigenics - Atlanta
Client ID: PreCal
Analysis date: 03/17/2016 16:55:19
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM -
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAil-2016-C05.CHR (c:\peak359)
Sample: 100 ppm EtO std
Operator: D. Kremer

Client: Sterigenics - Atlanta
Client ID: PreCal
Analysis date: 03/17/2016 16:55:19
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-C05.CHR (c:\peak359)
Sample: 100 ppm EtO std
Operator: D. Kremer

<3.200 32.000 -51.200 512,000
C s . ExtemnaliUnits
Dead Vot / Alr 3.0115/0.100 i 0.0000/
Dead Vol / Ax 0.3200/0.216 0.0000/
Ethylene Ovide F 19.1230/0.550 I l0.0000ppm  Effiviene Oxide F 125.7335/0.533 I 0.6000/ppm
- ; ionre sk I it
I co2 0.1930/0.883 i 0.0000/
Component  Retention Area External Units Component  Retention Area External  Units
Dead Vol / Air 0.216 0.3200  0.0000 Dead Vol / Air 0.100 3.0115  0.0000
Ethylene Oxide 0.550 19.123¢  0.0000 ppm Ethylene Oxide 0.533 1257335 0.0000 ppm
Acetaldehyde 0.766 0.1620  0.0000
19.4430  0.0000 602 0.883 0.1930  0.0000
129.1000  0.0000



L.aw) 1 I GI G,

Client:

Client ID:
Analysis date:
Method:
Description:
Column:

L

Sterigenics - Atlanta
PreCal

03/17/2016 16:57:53
Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B

Ll HGHIIT. Lot
Client: Sterigenics - Atlanta
Client ID: PreCal
Analysis date: 03/17/2016 16:57:53
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B

0.00G0/

0.0000/

{0.0000/pm

0.0000/

2.0000/

Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1SterAtl-2016-C06.CHR (c:\peak359) Data file: 2SterAtl-2016-C06.CHR (c:\peak359)
Sample: 100 ppm EtO std Sample: 100 ppm EtO std
Operator: D. Kremer Operator: D. Kremer
-3.200 32.000 -51.200 512.000
Cs Jnits Ce “!
Daad Vol f Al 3.9360/0.166 l
Dead Vol /A 0.3735/0.216 0.0000/
I Ambilent H20 _1.93100!).400 ]
Ethylene Oxide > 19.5340/0.566 I 0.0000ppm  Ethylene Oxide ? 12833500 550 I
I Acatzidehyde ‘ 0.18100.783 I
I coz ! 0.3060/0.883 I
Component  Retention Area External Component  Retention Area External  Units
Dead Vol / Air 0.216 0.3735  0.0000 Dead Vol / Air 0.166 3.9360 0.0000
Ethylene Oxide 0.566 19.6340  0.0000 ppm Ambient H20 0.400 1.9310  0.0000
Ethylene Oxide 0.550 128.3350  0.0000 ppm
20.0075  0.0000 Acetaldehyde 0.783 0.1810  0.0000
CcO2 0.883 0.3060  0.0000

134.6890  0.0000



LG22 PRI
Client:

Client ID:
Analysis date:

bt

Sterigenics - Atlanta
PreCal

03/17/2016 17:10:35

ail riaric.

ol

Client: Sterigenics - Aflanta

Client ID:

PreCal

Analysis date: 03/17/2016 17:10:35

Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1SterAtl-2016-C07.CHR (c:\peak359) Data file: 2SterAtl-2016-C07.CHR (c:\peak359)
Sample: 48.8 ppm EtO sid Sample: 48.8 ppm EtO std
Operator: D. Kremer Operator: D. Kremer
-1.600 16.000 ~12.800 128.000
riowret 0.1620/0.00 fo-ooar e T ks
Dead Vol / Ar 2.9000/0.066 10.0000/
k
I unknown ‘&4100w350 I 0.0000/
Ethylene Oide > 10.002010.550 I 40.83550pm  Ethylene Oxide ; 64.681000.553 E 48.4500/ppm
l Acetaidetyde ‘{ 9.17900.716 [ 10,8000/
| unknown 0.18400.800 0.0000¢
. I co2 0.1290/0.883 I 10.6000/
Component Retention Area External Units Component Retention Area External Units
Ethylene Oxide 0.550 10.0020 49.8355 ppm Dead Vol / Air 0.066 2.9000 0.0000
Ethylene Oxide 0.533 64.6810 48.4500 ppm
10.0020 49.8355 Acetaldehyde 0.716 0.1790  0.0000
Cco2 0.883 0.1290  0.0000
67.8890 48.4500



QA I NIC . LA
Client: Sterigenics - Atlanta
Client ID: PostCal
Analysis date: 03/18/2016 12:36:57
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-C08.CHR (c:\peak359)
Sample: 48.8 ppm EtO std
Operator: D. Kremer

Dead Vol / Alr 0.3180/0233

Eyene 0o Psmmm II

Component  Retention Area External Units

Dead Vol / Air 0.233 0.3180  0.0000
Ethylene Oxide 0.566 9.8670 49.1629 ppm

10.1850 49.1629

=G HIGNIT. LAl
Client: Sterigenics - Atlanta
Client ID: PostCal .
Analysis date: 03/18/2016 12:36:57
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-C08.CHR (c:\peak359)
Sample: 48.8 ppm EtO std
Operator: D. Kremer

-12.800 ' 128,000

‘Component Extemal/Units
Dead Vol / Al 2.1460/0.016" ’ 10.0000/

49 1620pm  Ethytena Oxide 64.81200.550 I 43.54821ppm
i
i
3
Acetaidahyde 2.16700.765 ] 0.0000/
coz 0.16200.863 )' 0.0000/

Component  Retention Area External Units

Dead Vol / Air 0016  2.1460  0.0000
Ethylene Oxide 0550 64.8120 485482 ppm
Acetaldehyde 0.766  0.1670  0.0000
co2 0.883  0.1620  0.0000

672870 48.5482



APPENDIX B

Run#1 Chromatograms

FCS



Client: Sterigenics - Atlanta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:22:08
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-1B01.CHR (c:\peak359)
Sample: AAT Infet

Operator: D. Kremer

b S huaid

Client ID: Run#1BV
Analysis date: 0§3/17/2016 22:22:08
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B

Carrier: HELIUM

Temp. prog: eto-100.tem
Components: et02-100.cpt

Clier'ﬁ: Sterigenics - Atlanta

Data file: 2SterAtl-2016-1B01.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

-3.200 32.000 -6.400 64.000
C ExtemalUns G Extemal/Units
Dead Vol / Air K "10.4220/0.01f 0.0000/
Daad Vol /A 20640/0.250 00000/ “I\\
I Ambient H2O “: 121.8475/0.400 ] 3.0000/
e >m{m — '=. II
Component  Retention Area External Units Component  Retention Area External Units
Dead Vol / Air 0.250 2.0640  0.0000 Dead Vol / Air 0.016 10.4220  0.0000
Ethylene Oxide 0.550 50.5440 251.8382 ppm Ambient H20 0.400 121.8475 (0.0000
526080 251.8382 132.2695  0.0000



Client: Sterigenics - Atlanta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:23:59
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-1B02.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

AR PRI, Ve

Client: Sterigenics - Atlanta
Client ID: Run#1BV
Analysis date: §83/17/2016 22:23:59
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-1B02.CHR (c:\peak359)
Sample: AAT QOutlet
Operator: D. Kremer

12,800 128.000 5400 64.000
C nits C
Deadt Vot / Ar /,’l 0.30200.033 ] 0.0000/
]
i
F
1
Dead Vol Alr ’ 2.07000.250 0.0000/ 4\
\\
I Amblent H20 \, ) 1450400400 I 0.0000/
\
\
1
Ethylene Oxide > 13.1430/0.550 I 563 7attppm  Eylene Oxide | yarsi0sss I 3.1097/ppm
I Acetaldeyde j{{m 733 I 2.0000
y
Y
4
]’ 4 }

Component  Retention Area External Units
Dead Vol / Air 0.250 2.0700  0.0000
Ethylene Oxide 0.550 113.1430 563.7411 ppm

1152130 563.7411

Component  Retention Area External Units

Dead Vol / Air 0.033 10.3020  0.0000
Ambient H20 0.400 14.5040  0.0000
Ethylene Oxide 0.533 41515  3.1097 ppm
Acetaldehyde 0.733 1.5925  0.0000

30.5500 3.1097



Qi G iv. oot
Client: Sterigenics - Atianta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:25:23
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAt-2016-1B03.CHR (c:\peak359)

G TGS,

Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:

Sterigenics - Atlanta

Run#1BV

83/17/2016 22:25:23

Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B

HELIUM

eto-100.tem

et02-100.cpt

2SterAti-2016-1B03.CHR (c:\peak359)

0.0000¢

0.0000/

1.
0.0000/

0.0000/

Sample: AAT inlet Sample: AAT Outlet
Operator: D. Kremer Operator: D. Kremer
-12.800 128.000 6.400 £4.000
Comp Dead Vol / At 71065450016 T
Dead Vol / Ak 2.1960/0.250 6.0000 \’<
I Amblent H20 \\ 1541000400 I
Ethylene Oxide >71.5335m.550 I 356.5178ppm  Eifene Oxide /’;oﬁm I [
| o | |
Component Retention Area External  Units Component Retention Area External Units
Dead Vol / Air 0.250 2.1960  0.0000 Dead Vol / Air 0.016 10.6545  0.0000
Ethylene Oxide 0.550 71.6335 356.9178 ppm Ambient H20 0.400 15.4100  0.0000
Ethylene Oxide 0.533 24140  1.8082 ppm
73.8295 356.9178 Acetaldehyde 0.583 0.1300  0.0000
C0o2 0.850 23980 0.0000
310075 1.8082



Client: Sterigenics - Atlanta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:26:41
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAti-2016-1B04.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

Client: Sterigenics - Atlanta
Client ID: Run#1BvV
Analysis date: 03/17/2016 22:26:41
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: et02-100.cpt
Data file: 2SterAtl-2016-1B04.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

$.400 £4.000 -5.400 64.000
Gricnowa™ 35400 5000/ "™ Crdenown™ 16.04000.000 7 fo-tgoa s
Dead Vol/ AF ) 1.4760/0233 [0.0000/ ‘(\
I Ambient H20 W 16.5980/0.400 I 0.0000/
Ethylane Oxide 5320650550 I 265.5527ppm  Ethiens Oxde j 1.8740/0.533 I 1.4037/ppim
1 Acetaldehyde }l 0.3730/0.700 J 0.0000¢
o jasmwons 5555
l ; |
Component Retention Area External Units Component Retention Area External Units
Dead Vol / Air 0.233 14760  0.0000 Ambient H20 0.400 16.5980  0.0000
Ethylene Oxide 0.550 5£3.2965 265.5527 ppm Ethylene Oxide 0.533 18740  1.4037 ppm
Acetaldehyde 0.700 0.3780  0.0000
54.7725 265.5527 CcO2 0.816 0.2910  0.0000

19.1410  1.4037



InidhS ANV, =W st

Client: Sterigenics - Atlanta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:27:58
Method: Direct injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-1B05.CHR (c:\peak359)
Sample: AAT inlet
Operator: D. Kremer

=fELS it V. bW

Client: Sterigenics - Atlanta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:27:58
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-1B05.CHR (c:\peak359)
Sampie: AAT Outlet
Operator: D, Kremer

64.000

5.400 64.000 65400
C s Ce ExtemaliUnits
Dead Vol /A ,," 0.0000/
Dead Vol / Ak 408300250 0.0000! ‘\<
I Amblent H20 I 0.0000/
Ethylene Ovide > 39.0540/0.550 I 194.5387ppm NS O I 0.5585/ppe
I Acetadetyde 1 2.0000/
s l coz [ 0.0000/
Component  Retention Area External Units Component  Retention Area External Units
Dead Vol / Air 0.250 4.0840  0.0000 Dead Vol / Air 0.166 18.5490 0.0000
Ethylene Oxide 0.550 39.0540 194.5887 ppm Ambient H20 0.400 220580  0.0000
Ethylene Oxide 0.516 0.7460  0.5588 ppm
43.1380 194.5887 Acetaidehyde 0.700 0.4905  0.0000
cO2 0.833 0.3375 0.0000

421820  0.5588



Client: Sterigenics - Atlanta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:29:15
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-1B06.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

Client: Sterigenics - Atlanta
Client 1D: Run#1BV
Analysis date: 03/17/2016 22:29:15
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-1B06.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

-6.400 64.000 64.000
rasosmeld 2090/ o tooaruns & s
Dead Vol / Alr 0.0000/
Dead Vol / A 1.3065/0.250 0.0000¢f
I Ambient H2O I 0.0000/
> I Ethylene Oxide I 0.43371ppm
Ethylena Oxide 34.8510/0.566 173.6470/ppm
I Acataidehyde ( 0.0000/
{ oz { L 0.5600/
Component  Retention Area External Units Component  Retention Area External Units
Pead Vol / Air 0.250 1.3065  0.0000 Dead Vol / Air 0.166 13.7740  0.0000
Ethylene Oxide 0.566 34.8510 173.6470 ppm Ambient H20 0.400 230710  0.0000
Ethylene Oxide 0.516 0.5790  0.4337 ppm
36.1575 173.6470 Acetaldehyde 0.683 0.4985  0.0000
C02 0.816 01920 0.0000
381145  0.4337



Client: Sterigenics - Atlanta
Ciient ID: Run#1BV
Analysis date: 03/17/2016 22:30:35
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAti-2016-1B07.CHR (¢:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

Ukmow 0.2675/0.000- Y

Dead Vol / Alr 1.3585/0.250 0.0000/

Ethylene Oxide > 30.8180/0.550 I 153.5624ippm
Component  Retention Area External  Units

Dead Vol / Air 0.250 1.3585  0.0000

Ethylene Oxide 0.550 30.8180 153.5524 ppm

321765 153.5524

Client: Sterigenics - Atlanta
Client {D: Run#1BV
Analysis date: 03/17/2016 22:36:35
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-1B07.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

64.000

Ambient H20

10.0000/

0.0000/

Component Retention Area External Units
Dead Vol / Air 0.166 156.6795  0.0000
Ambient H20 0.400 155.7340 0.0000

1714135  0.0000

nits



L natitev. Aot
Client: Sterigenics - Atlanta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:31:54
Method: Direct Injection .
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-1B08.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

QU TG, Lot
Client: Sterigenics - Atlanta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:31:54
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-1B08.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

2200 5.400 54,000
~
s 2560/0.000— S oonarunes G . Extamaiinks
i
‘A
Dead Vot /AF 243 11.9025m.183 0.0000/
Dead Vol / Ak 136500250 o.coo K
4
Ambient H20 \ 87.92900.400 I 0.0000/
i I
Ethylens Oxide ?27.7890]0.566 I 138.46020ppm
I | I
1
\
\
\
1
!
!
coz Aomsoo o.0000/
4

Component Retention Area External Units

Dead Vol / Air 0.250 1.3650  0.0000
Ethylene Oxide 0.566

29.1540 138.4602

27.7890 138.4602 ppm

Component  Retention Area External Units

Dead Vol / Air 0.183 11.9025  0.0000
Ambient H20 0.400 87.9290  0.0000
COo2 0.900 0.2405  0.0000

100.0720  0.0000



1207 PRIV . R WPWT
Client: Sterigenics - Atlanta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:32:58
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-1B09.CHR (c:\peak359)
Sample: AAT Intet
Operator: D. Kremer

-3200

Dead Vol / Air 2.0645/.250

St ot >mwm I
|

|
|

Component  Retention Area External Units

Dead Vol / Air 0.250 2.0645 0.0000

Ethylene Oxide 0.550 27.2950 135.9988 ppm

293595 135.9988

LG FIQHHCT . Ot
Client: Sterigenics - Atianta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:32:58
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-1B09.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

0.0000/

134.6195  0.0000

6400 64.000
mw Jnits Crwarenagnt J anenn T 0.
0.0000/ f:(
Amblent H20 "\‘ 134.6195/0.400 :{
135.9988/ppm g I I
Component  Retention Area External Units
Ambient H20 0.400 134.6195 0.0000

s



I CALS 1EICAR T I0 . 2l
Client: Sterigenics - Atlanta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:34:05
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-1B10.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

Client: Sterigenics - Atlanta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:34:.05
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-1B10.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

-3200 -6.400 64.000
Grknowi™t 221010 fo dopa/ ks
[ '.‘ 0.0000/

Dead Vol { At > 1.5510/0.250 0.0000/ W

I Amblent H20 ‘ I 0.0000/
Ethyieno Oxde > 25.4085/0.565 I 1 26.5992/ppm I I
coz 021400833 I o.0000/ l

Component  Retention Area External Units Component  Retention Area External Units

Dead Vol / Air 0.250 1.5510  0.0000 Dead Vol / Air 0.166 249830  0.0000
Ethylene Oxide 0.566 254085 126.5992 ppm Ambient H20 0400 146.3365 0.0000
cO2 0.833 0.2140 0.0000

27.1735 126.5992

171.3195  0.0000



QW TG, LA\owi
Client: Sterigenics - Atlanta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:35:11
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-1B11.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

nknown 0304500, Y

Dead Val/ A 1.4830/0.250 0.0000/

Ethyiene Oxide > 24.7010/0.550 I 123.0741fppm
Component  Retention Area External Units

Dead Vol / Air 0.250 1.4830  0.0000

Ethylene Oxide 0.550 247010 123.0741 ppm

26.1840 123.0741

=S HQTHC . L\
Client: Sterigenics - Atlanta
Client ID: Run#1BV
Analysis date: 03/17/2016 22:35:11
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-1B11.CHR (c:\peak359)
Sampie: AAT Outlet
Operator: D. Kremer

-5A00 64.000
C y Extemal/Units
Dead Vol FAY i J 213170/0.156 0.0000/
+
Ambient H2O “ I 0.0000/
Component  Retention Area External
Dead Vol / Air 0.166 21.3170  0.0000
Ambient H20 0.400 1479570 0.0000

169.2740  0.0000



APPENDIX C

Run#2 Chromatograms

- FCS



Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 22:54:18
Method: Direct injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data fite: 1SterAti-2016-2B01.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

-3.200

ExteenalUnits

Dead Vol / Ak 1.818G/0.250 00000/

Ethylene Oxide ? 19.811500.565 II 98.7119ippm
Component  Retention Area External Units

Dead Vol / Air 0.250 1.8180  0.0000

Ethylene Oxide 0.566 19.8115 98.7119 ppm

216295 98.7119

Client: Sterigenics - Aflanta
Client ID: Run#2BvV
Analysis date: 03/17/2016 22:54:18
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-2B01.CHR (c:\peak359)
Sample: AAT Qutlet
Operator: D. Kremer

£.400 64.000
[~ >
Dead Vol A ;’l : 11.3880/0.116 0.0000/
i

Arhient H20O w 18.8460/0.400 I 0.0000/
Ethylene Oxide \| 0.4860/0.533 I 0.3640/ppm
Acetaideiye jomsaa 1 0.0000/
unknown ‘fr 0.2015/0.800 0.0000f

i

z |

Component  Retention Area Extemal Units

Dead Vol / Air 0.116 11.3880  0.0000
Ambient H20 0.400 18.9460  0.0000C
Ethylene Oxide 0.533 0.4860  0.3640 ppm
Acetaldehyde 0.583 0.3420 0.0000

31.1620 0.3640



Lak 1 g ht. o
Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 22:55:33
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-2B02.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

LAl FicHIG. ool
Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 22:55:33
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-2B02.CHR (c:\peak359)
Sample: AAT Outiet
Operator: D. Kremer

6400 64.000 -6.400 64.000
c s C ExtamaliUnits
Dead Vok/ AF i 0.0000/
!
|
4
Dead Vol / Ailc ) 1.7350/0.250 00000/ h
I Amblent H20 I 0.0000
Ethylene Cxide >46504w0550 I 32 2070ppm Etiylene Qxide I 1.14230ppm
&
Acetaldehyde % 0.36100.750 0.0000¢
b
I coz ﬁ 0.2055/0.865 1 0.0000/
¥
i E

Component  Retention Area External Units

Dead Vol / Air 0.250 1.7350 0.0000 .
Ethylene Oxide 0.550 46.6040 232.2070 ppm

48.3390 232.2070

Component  Retention Area External Units

Dead Vol / Air 0.033 212720  0.0000
Ambient H20 0.400 15.1045  0.0000
Ethylene Oxide 0.533 1.5250  1.1423 ppm
Acetaldehyde 0.750 0.3610  0.0000
€02 0.866 0.2055  0.0000

38.4680  1.1423



Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 22:56:48
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-2B03.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 22:56:48
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-2B03.CHR (c:\peak359)
Sample: AAT Qutlet
Operator: D. Kremer

£4.000

6.400 64.000 -£.400
O Ce nits.
Dead Vol / Ar J 24.6230/0.133 0.0000/
Dead Vol / Ak 1.5090/0.250 0.0000/ N
I Amblent H20 \‘\\ 16.0470R.400 I 0.0000/
— >mm 1 s g2 Josmos 1 s
'i:,’
} co2 ,g'(!um1mass } 0.0000/
i
Component  Retention Area External Units Component  Retention Area External  Units
Dead Vol / Air 0.250 1.9080  0.0000 Dead Vol / Air 0.133 246230 0.0000
Ethylene Oxide 0.550  40.7925 203.2508 ppm Ambient H20 0.400 16.0470 0.0000
Ethylene Oxide 0.533 0.98256  0.7360 ppm
427015 203.2508 Acetaldehyde 0.583 04770  0.0000
co2 0.883 0.2010  0.0000
423305 0.7360



Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:

Sterigenics - Atlanta
Run#2BV

03/17/2016 22:58:03
Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto1-100.cpt

Data file: 1SterAti-2016-2B04.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

Ldi/ HI1QIIU. LWot
Client: Sterigenics - Allanta
Client ID: Run#2BV
Analysis date: 83/17/2016 22:58:03
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAti-2016-2B04.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

5400 54.000 -5.400 64.000
C s C its
i
Dead Vol 7 0.0000/
Deand Vol f A ) 1.7095/0250 0.0000/
I Ambilant H20 [ 0.0000¢
Ethylene Oxide > 32536010550 I 162 112appm o O I I g:zoagz,mpm
] I coz ] 0.0000/
Component  Retention Area External Component  Retention Area External Units
Dead Vol / Air 0.250 1.7095  0.0000 Dead Vol / Air 0.166 22.6040  0.0000
Ethylene Oxide 0.550 32.5360 162.1124 ppm Ambient H20 0.400 249580  0.0000
Ethylene Oxide 0.516 0.8010  0.6000 ppm
34.2455 162.1124 Acetaldehyde 0.583 0.5740  0.0000
CcO2 0.833 0.3245 0.0000
492625 0.6000



Lav Haltle. Koot
Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 22:59:19
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-2B05.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 22:59:19
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: et02-100.cpt
Data file: 2SterAtl-2016-2805.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

5.400 84.000 - -6.400 64.000
Dead Vo fAF "', jzzﬂuw,m 0.0000/
Dead Vol / Alr )1_7eeumzso 0.0000/ .
| I Amblent H2O N 27.91100.400 I 0.00007
Ethylena Orido ‘>z7.3sssm.ses I 136.3650ppm Yo ORde ,‘ 0.861000.533 I 0.6449/ppm
1 Acetaidetryde I,'{om.m I 0.0000/
I coz i 0.12500.833 { 0.0000/
{
Component  Retention Area Extemal Units Component  Retention Area External Units
Dead Vol / Air 0.250 1.7660 0.0000 Dead Vol / Air 0.183 27.7160 0.0000
Ethylene Oxide 0.566 27.3685 136.3650 ppm Ambient H20 0.400 27.9110  0.0000
Ethylene Oxide 0.533 0.8610 0.6449 ppm
29.1345 136.3650 Acetaldehyde 0.733 0.4500 0.0000
COo2 0.833 0.1250 0.0000
570630 0.6449



Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 23:00:39
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAti-2016-2B06.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 23:00:39
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-2B06.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

32.000

Iy
g

Dead Vol / Alr 1.80750.250

Ethylene Oxide 18.9730/0.566 :{

Dead Vol / AF A 11.8970/0.183

0.0000¢
Amblent H2O 124.247010.400 I

94 5340/ppm:

Component Retention Area External Units

Dead Vol / Air 0.250 1.8075  0.0000

Ethylene Oxide 0.566 18.9730 94.5340 ppm

20.7805 94.5340

Component  Retention Area External  Units

Dead Vol / Air 0.183 11.8970  0.0000
Ambient H20 0.400 1242470 0.0000

136.1440  0.0000



Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 23:01:45
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAti-2016-2807.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

-1.600
Pomnanag
Undown™ 0.1595/0.¢

Client: Sterigenics - Aflanta
Client iD: Run#2BV
Analysis date: 03/17/2016 23:01:45
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-2B07.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

16.000 6400

Dead Vol Ar ﬁmmssmzso
Ethylene Oxide > 17.3725.565 I

|

Component  Retention Area Extemnal Units

Dead Vol / Air 0.250 1.7035  0.0000
Ethylene Oxide 0566  17.3725 86.5594 ppm

19.0760 86.5594

64.000
Wﬁs Component ExternallUnits
Dead Vol / Alr B57750.016 0.0000/
l.‘
I3
2
f0.0000¢ ‘,’\
i
Amblent H2O “ 144 304510400 I 0.0000/
‘ I
\
86.5594/ppm x,
| {
§
i
} I

Component  Retention Area Extenal Units

Dead Vol / Air 0.016 9.5775  0.0000
Ambient H20 0.400 1443045 0.0000

153.8820 0.6000



Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 23:02:57
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-2B08.CHR (c:\peak359)
Sample: AAT Intet
Operator: D. Kremer

Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: D3/17/2016 23:02:57
Method: Direct Injection
Description. CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-2B08.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

1600 16.000 6.400 £4.000
C C ExtemakUnits
A
H
Dead Vol fAr L 18.545000.166 0.0000/
Dead Vol / Al 207300250 0.0000/ N
|
I Amblent H2O i 166.5875/0.400 I 0.0000/
" I
Ethylene Oxide 15.5100/0.550 I 77.27941ppm
1
]
1
i
i
i
{ } i’

Component  Retention Area Externai  Units

Dead Vol / Air 0.250 2.0730 0.0000
Ethylene Oxide 0.550 155100 77.2794 ppm

17.5830 772794

Component  Retention Area External Units

Dead Vol / Air 0.166 18.5450  0.0000
Ambient H20 0.400 166.5875 0.0000

185.1325 0.0000



Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 23:04:03
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-2B09.CHR (c:\peak359)
Sample: AAT Infet
Operator: D. Kremer

Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 3/17/2016 23:04:03
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAti-2016-2B09.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

£4.000

-1.600 16.000 -6.400
s C ExternalfUnits
Dead Vol A '1: J21315!l0.156 0.0600/
Dead Vol / Ak > 2.13700.250 0.0000/ Y
I Amblent H20 \‘\\ 2609750400 I 0.0000/
Ethylene Oxide P 13.6420/0.550 I 67.9720/ppm  Fftndana Ovide \: o pman s II 0 s3unom
! I coz {o/mwom [ 0.0000/
§
Component Retention Area External  Units Component  Retention Area External Units
Dead Vol / Air 0.250 21370  0.0000 Dead Vol / Air 0.166 21.3150  0.0000
Ethylene Oxide 0.550 13.6420 67.9720 ppm Ambient H20 0.400 26.0975 0.0000
Ethylene Oxide 0.550 0.1780  0.1333 ppm
15.7790 67.9720 Acetaldehyde 0.583 44810 0.0000
C02 0.883 0.3290 0.0060
524005 0.1333



TS R ELATE TR e A Nt AtAR PIETEIV . W

Client: Sterigenics - Atlanta Client: Sterigenics - Alanta

Client ID: Run#2BV Client ID: Run#2BV
Analysis date: 03/17/2016 23:05:23 Analysis date: 03/17/2016 23:05:23
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1SterAtl-2016-2B10.CHR (c:\peak359) Data file: 2SterAtl-2016-2B10.CHR (c:\peak359)
Sample: AAT Inlet Sample: AAT Outlet
Operator: D. Kremer Operator: D. Kremer
~1.600 18.000 -5.400 64.000
Gommenant 1645 Eayuks  C ExternaliUnks
Dead Vol § Al H jﬂzmwmss 0.00007
Dead Vol / Al > 1.7250/0.250 0.0000/ ’:"
| !
] I AmblentH20 ; I 0.0000!

Ethylena Ovide > 1378900550 I 68.7044/ppe

Component  Retention Area External Units Component  Retention Area Externat  Units
Dead Vol / Air 0.250 1.7250  0.0000 Dead Vol / Air 0.166 21.3700  0.0000
Ethylene Oxide 0.550 137890 68.7044 ppm Ambient H20 0400 1654990 0.0000

155140 68.7044 186.8690  0.0000



Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 23:06:33
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-2B11.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

-1.800

Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: §3/17/2016 23:06:33
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAfi-2016-2B11.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

16.000 -6.400 64.000

c ks C ExtemalUnits
]
H
Dead Vot 1 A i 2375200183 0.0000/
Dead Vol { Alr > 201350250 0.000 1';
|
I Ambient H20 I 0.0000/
63.6845/ppm I

Enene Ot >1zn1m II

Component  Retention Area Extemal Units

Dead Vol / Air 0.250 20135  0.0000
Ethylene Oxide 0.566 127815 63.6845 ppm

147950 63.6845

Component  Retention Area External Units

Dead Vol / Air 0.183 23.7520  0.0000
Ambient H20 0.416 168.9060 0.0000

192.6580  0.0000



Client. Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 23:07:38
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-2B12.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

“1.600

16.000

Client: Sterigenics - Atlanta
Client ID: Run#2BV
Analysis date: 03/17/2016 23:07:38
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: et02-100.cpt
Data file: 2SterAtl-2016-2B12.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

-6.400 £4.000

e . 3. a00 Uns
Dead Vol / Ax 2.013000250 0.0000/ ‘"&
I Amblent H20 “‘ I 0.0000/

Ethylena Oxide > 12611000566 I 62 5350/ppm I 1

; | i

Component  Retention Area External  Units Component  Retention Area External  Units
Dead Vol / Air 0.250 20130 0.0000 Ambient H20 0416 173.6865 0.0000
Ethylene Oxide 0.566 126110 62.8350 ppm
173.6865 = 0.0000

14.6240 628350



APPENDIX D

Run#3 Chromatograms

FCS



Client: Sterigenics - Atlanta
Client ID: Run#3BV
Analysis date: 03/17/2016 23:11:43
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAti-2016-3B01.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

-12800

Client: Sterigenics - Atianta
Client ID: Run#3BV
Analysis date: §3/17/2016 23:11:43
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAti-2016-3B01.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

128.000 -6.400 64.000

Ce e ExtemaiiUnits
Dexaxd Vol Ak £l 158570m.083 0.0000/
+
P
Dead Vol / Alr , 1.9090/0.233 0.0000/ {\
\\
I Amblent 20 N ) 21245510383 I 0.0000/
\
\
Ethylene Oxide Y1.07100.500 I 0.8022lppm
Ethyiene Oxide 8028550550 I 400.02690ppm E
2
l Acetoidehyde 5 029600683 1 0.0000¢
unknown #0.0035.800 0.00001
I coz | 0.0400/0.883 } 0.0000/

Component  Retention Area External  Units

Dead Vol / Air 0.233 19090 0.0000
Ethylene Oxide 0.550 80.2855 400.0269 ppm

82.1945 400.0269

Component  Retention Area External Units

Dead Vol / Air 0.083 15.8870  0.0000
Ambient H20 0.383 21.2455  0.0000
Ethylene Oxide 0.500 1.0716  0.8022 ppm
Acetaldehyde 0.683 0.2960  0.0000
Cco2 0883 0.0400  0.0000

38.5395 0.8022



Lad) fialtic.
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:

[ o | 4

Sterigenics - Atlanta
Run#3BV

03/17/2016 23:12:59
Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto1-100.cpt
1SterAti-2016-3B02.CHR (c:\peak359)

LAV FANG. Lot
Client: Sterigenics - Aflanta
Client ID: Run#3BV
Analysis date: 03/17/2016 23:12:59
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAti-2016-3B02.CHR (c:\peak359)

Sample: AAT inlet Sample: AAT Outlet
Operator: D. Kremer Operator: D. Kremer
3200 -6.400 64.000
C b .l TR A m s
A
Dead Vaif AF 1.9925m 250 .0000/ '(\
I Ambient H20 \718.6470514416 I 10.0080/
!
Eihyione Orkde >m I s Ethylene Oride 1) 122050553 I 0.9142/ppm
I Acetakiehyde fo.szsoneas I 0.0000/
f
] coz 0.0930/0.883 I 0.0000/
Component  Retention Area External  Units Component  Retention Area External Units
Dead Vol / Air 0.250 1.9925  0.0000 Ambient H20 0.416 18.6470  0.0000
Ethylene Oxide 0.566 28.4580 141.7935 ppm Ethylene Oxide 0.533 1.2205 0.9142 ppm
Acetaldehyde 0.616 0.3250  0.0000
30.4505 141.7935 CO2 0.883 0.0930  0.0000
20.2855 0.9142



bl RS

Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:

Temp. prog:
Components:
Data file:
Sample:

Sterigenics - Atlanta
Run#3BV

03/17/2016 23:14:11

Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto1-100.cpt
1SterAti-2016-3B03.CHR (c:\peak359)
AAT Inlet

Operator: D. Kremer

Client: Sterigenics - Aflanta
Client ID: Run#3BV
Analysis date: 83/17/2016 23:14:11
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-~100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-3B03.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

64.000

-3.200 5.400
o ids  Cor . Extemaliinits
Dead Vol / Ak 'L 13.48340.166 0.00007
Dead Vol f Al 181150250 10.0000¢ ‘\
3 I Ambient H2O \W 2165950400 I 0.0000/
> I ‘Ettyione Oxide ’ | 0.16250.516 I 0.12171ppm
Ethylene Oxide 24.0320/D.556 119.7407/ppm
I Acetaidelyde ‘!0.365510.733 I 0.0000/
I co2 016900866 } 0.00007
Component  Retention Area Extemnal Component  Retention Area External Units
Dead Vol / Air 0.250 1.8115  0.0000 Dead Vol / Air 0.166 13.4810  0.0000
Ethylene Oxide 0.566 24 0320 119.7407 ppm Ambient H20 0.400 216595 0.0000
Ethylene Oxide 0.516 0.1625 0.1217 ppm
25.8435 119.7407 Acetaldehyde 0.733 0.3655 0.0000
CO2 0.866 0.1690  0.0000
358375 0.1217



e CART RNV

Client:

Client ID:
Analysis date:
Method:

Description:
Column:
Carrier:
Temp. prog:
Components:

Sterigenics - Atlanta
Run#3BV

03/17/2016 23:15:28
Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto1-100.cpt

Data file: 1SterAtl-2016-3B04.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

Client: Sterigenics - Aflanta
Client ID: Run#3BV
Analysis date: §3/17/2016 23:15:28
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAti-2016-3B04.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

3200 32000 e G -5.400 64.000
] e
Dead Vot /Air i b o 170018 0.0000/
Dead Vol / Ar 1.8830/0.250 000007 {:
I Amblent H2O i'\‘ 118,9680/0.400 I 0.0000
Ethylens Oxde >mssm.sse I[ 111.556%ppm . "t‘ II
Component  Retention Area External  Units Component  Retention Area External Units
Dead Vol / Air 0.250 1.8830  0.0000 Dead Vol / Air 0.183 10.1740  0.0000
Ethylene Oxide 0.566 22.3895 111.5569 ppm Ambient H20 0400 118.9680 0.0000
242725 111.5569 1291420  0.0000



Client: Sterigenics - Atlanta
Client ID: Run#3BV
Analysis date: 03/17/2016 23:16:46
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAti-2016-3B05.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

Client: Sterigenics - Aflanta
Client ID: Run#3BV
Analysis date: 03/17/2016 23:16:46
Method: Direct Injection
Description: CGHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-3B05.CHR (c:\peak359)
Sample: AAT Qutlet
Operator: D. Kremer

-3.200 32000 6400 64.000
c ks G : ExtemaliUnits
Dead Vol /i 1”, } 9.63600.166 0.0000/
Dead Vol Al 1.898010.233 0.0000/ {: l
I Amblect 20 ‘-l 129.047070.333 I 0.0000/
Ethylane Oxite > 2185400 550 I 108.8887/ppm "g Il
Component  Retention Area Externat  Units Component  Retention Area External  Units
Dead Vol / Air 0.233 1.8980  0.0000 Dead Vol / Air 0.166 9.6360  0.0000
Ethylene Oxide 0.550 21.8540 108.8887 ppm Ambient H20 0.383 1290470 0.0000

23.7520 108.8887

138.6830  0.0000



Client: Sterigenics - Aflanta
Ciient ID: Run#3BV
Analysis date: 03/17/2016 23:17:52
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM

Temp. prog: eto-100.tem
Components: eto1-100.cpt

Data file: 1SterAtl-2016-3B06.CHR (c:\peak359)
Sample: AAT inlet

Operator: D. Kremer

Client: Sterigenics - Atlanta
Client ID: Run#3BV
Analysis date: 03/17/2016 23:17:52
Method: Direct Injection
Description: CHANNEL 2 - PID

Column: 1% SP-1000, Carbopack B

Carrier: HELIUM

Temp. prog: eto-100.tem
Components: eto2-100.cpt

Data file: 2SterAtl-2016-3B06.CHR (c:\peak359)
Sample: AAT Outlet

Operator: D. Kremer

Daad Vol / Air 1.95700.250

Ethylene Oide > 213115%0,566 I

Component  Retention Area External Units
Dead Vol / Air 0.250 1.9570  0.0000
Ethylene Oxide 0.566

213115 106.1857 ppm

232685 106.1857

B300 £4.000
[ ExtematiUnits
Bead Vol 7 Alr F 801000 0.0000/
0.0000f ,’l\
Ambient H2O ‘I\‘ 149.8150/0.400 1 0.0000/
106.1857/ppm “|‘ I 1
Component Retention Area External Units
Dead Vol / Air 0.016 9.8010  0.0000
Ambient H20 0400 149.8150 0.0000
159.6160

0.0000



Tl TR s T s

Client: Sterigenics - Atlanta
Client ID: Run#3BV
Analysis date: 03/17/2016 23:19:06
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-3B07.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

feafAkS TRAARTTI - =i

Client: Sterigenics - Atlanta

Client 1D: Run#3BV

Analysis date: 83/17/2016 23:19:06

Method: Direct Injection

Description: CHANNEL 2 - PID

Column: 1% SP-1000, Carbopack B

Carrier: HELIUM

Temp. prog: eto-100.tem
Components: eto2-100.cpt

Data file: 2SterAti-2016-3B07.CHR (c:\peak359)

Sample: AAT Outlet
Operator: D. Kremer

External/Units
0.0000/

0.0000/

-3200 32.000 5.400

C ExtemaiiUn®ts  Component

Dead Vol / Ax F 1.0990/0.01
Dead Vot { A 1.8960/0.250 0.0000¢ ‘I\\
1 Amblent H20 “‘I 191.6290/0.400
Ethylene Cride > 20.679010.565 I . 103.0342/ppm ‘l‘
Component  Retention Area Extemal Units Component  Retention

Dead Vol / Air 0.250 1.8960  0.0000 Dead Vol / Air 0.016
Ethylene Oxide 0.566 20.6790 103.0342 ppm Ambient H20 0.400

225750 103.0342

Area External  Units

11.0980  0.0000
161.6290 0.0000
162.7280  0.0000



Client: Sterigenics - Atlanta
Ciient ID: Run#3BV
Analysis date: 03/17/2016 23:20:18
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-3B08.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

-3200

Client: Sterigenics - Atlanta
Client ID: Run#3BV
Analysis date: 83/17/2016 23:20:18
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAtl-2016-3B08.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

-6.400

[ wits  C ExtemaliUnits
¥
1
H
Dead Vot Air 7 Anz2sesm.166 0.0000/
Dead Vol / Akr 1.966010.250 0.0000¢ ‘ g
\\
I Amblent H2O N, ] 1488100400 I 0.0600/
N
Ethylena Oxide 0375000516 0.2839
Ethylane Oxide 20.0370/0.550 I 9.8354ppm / I Ypm
[ Acetadetyde jf 0acz0n.7es ] 0.00001
‘
,‘f 036800853 0.0000/

Component  Retention Area External Units

Dead Vol / Air 0.250 1.9660  0.0000
Ethylene Oxide 0.550

22.0030 99.8354

20.0370 99.8354 ppm

Component  Retention Area

Dead Vol / Air 0.166 11.2565  0.0000
Ambient H20 0.400 14.8810  0.0000
Ethylene Oxide 0.516 0.3790 0.2839 ppm
Acetaldehyde 0.766 0.4620 0.0000
cO2 0.883 0.3680 .0000

27.3465  0.2839

External  Units



AR TR 3R

Client
Client ID:

Sterigenics - Atlanta
: Run#3BV

Analysis date: 03/17/2016 23:21:35
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B

Carrier:

HELIUM

Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAti-2016-3B09.CHR (c:\peak359)
Sample: AAT inlet
Operator: D. Kremer

Client: Sterigenics - Atianta
Client ID: Run#3BV
Analysis date: 03/17/2016 23:21:35

Method: Direct injection

Description: CHANNEL 2 - PID

Column: 1% SP-1000, Carbopack B

Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAfl-2016-3B09.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

-3.200 32000 -5.400 64.000
c ds ; ExtemaliUnits
Dead Vol A ’ILs 11.3210/0.166 0.0000/
Dead Vol/ AR 1.7920/0.233 10.0000/ il\
{ l Arbient H2O =|‘ 156.5835/0.4008 0.0000/
Ethylana Oride > 20.024000.550 I 99 7707100 “l,
Component  Retention Area External  Units Component  Retention Area External  Units
Dead Vol / Air 0.233 1.7920  0.0000 Dead Vol / Air 0.166 11.3210  0.0000
Ethylene Oxide 0.550 20.0240 99.7707 ppm Ambient H20 0.4006 1565835 0.0000
21.8160 99.7707 167.9045  0.0000



=GN TIdi G,
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:

=t

Sterigenics - Atlanta
Run#3BV

03/1712016 23:22:52
Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto1-100.cpt
1SterAtl-2016-3B10.CHR (c:\peak359)

LA HANIG. L\

Client: Sterigenics - Aflanta
Client ID: Run#3BV
Analysis date: 03/17/2016 23:22:52
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAti-2016-3B10.CHR (c:\peak359)

0.0000/

0.0000/

Sample: AAT Inlet Sample: AAT Outlet
Operator: D. Kremer Operator: D. Kremer
o 3200 e O £.400 £4.000
]
Dead Vol Ar ’,’ 14.8290/0.166
Daad Vol / A 1.9040/0.250 000007 i(
I Ambrent H20 “:‘ 136.1350/0 400 I
Ethylens Oxide > 19.9315/0.566 I I 55 3008ippm E I I
| |
Component  Retention Area External  Units Component  Retention Area External  Units
Dead Vol / Air 0.250 1.8040  0.0000 Dead Vol / Air 0.166 14.8290 0.0000
Ethylene Oxide 0.566 19.9315 99.3098 ppm Ambient H20 0400 136.1350 0.0000

21.8355 99.3098

150.9640  0.0000

s



WCALS 1AW AT
Client: Sterigenics - Atlanta
Client ID: Run#3BV
Analysis date: 03/17/2016 23:23:57
Method: Direct injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-3B11.CHR (c:\peak359)
Sampie: AAT Inlet
Operator: D. Kremer

Client: Sterigenics - Atlanta
Client ID: Run#3BV
Analysis date: 03/17/2016 23:23:57
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAfl-2016-3B11.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

32000 £6.400 64.000
.
c srits 1000 ; o Gagar s
/
/
]
1}
]
Dead Vol Ax 1743500250 o.00007 N
i
| I Amblent H20 ‘.‘ 169.52808.A00 I 2.0000/
" [
Ethylene Oxide 19.05400 550 I 94.9376/ppm 1
H
'
]
}

Component  Retention Area

Dead Vol / Air 0.250 17435  0.0000
Ethylene Oxide 0.550

20.7975 94.9376

Extemnal Units

19.0540 94.9376 ppm

Component  Retention Area Externat Units

Ambient H20 0.400 169.5280 0.0000

169.5280  0.0000



AW NG, =it
Client: Sterigenics - Atlanta
Client ID: Run#3BV
Analysis date: 03/17/2016 23:25:06
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: efo-100.tem
Components: eto1-100.cpt
Data file: 1SterAtl-2016-3B12.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

QW 1IQNIIG,. Lo
Client: Sterigenics - Atlanta
Client ID: Run#3BV
Analysis date: 03/17/2016 23:25:06
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterAti-2016-3B12.CHR (c:\peak359)
Sampie: AAT Outlet
Operator: D. Kremer

3200 ~8400 64.000
c froaveay 8600 T
Daad Vol / Alr 1.8980/0.233 0.0000/ '/
Dead Vol /Al \ .4910/0.283 0.0000/
I Amblent H20 w 15.49550416 I 9.0000/
Effilene Oxide ¥ 0.07600.500 I 0.0569/ppm
Ethyiene Oxide ? 18.9390/0.550 I 94 36468ppm [
}[ oo 0.203500.833 { 0.0000¢
i
Component  Retention Area Extermnal Units Component  Retention Area External  Units
Dead Vol / Air 0.233 1.8980  0.0000 Dead Vol / Air 0.283 04910  0.0000
Ethylene Oxide 0.550 18.9390 94.3646 ppm Ambient H20 0.416 154995  0.0000
Ethylene Oxide 0.500 0.0760 0.0569 ppm
20.8370 94.3646 CcOo2 0.833 0.2035 0.0000
162700 0.0569
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ECSi, Inc.

Ethylene Oxide Mass Emissions Data and Calculations - Backvent

Sterigenics, Inc. - Atlanta, Georgia - March 17, 2016
AAT Safe Cell System

DeltaP SgRtDeltaP  Temp (F) ppm EtO stack ID = 28 in.
Run #1 stack area = 4.276 sq. in.
0.37 0.6083 89 0.01 press = 29.05 in. Hg
0.37 0.6083 89 3.11 Tstd = 528 deg R
0.37 0.6083 88 1.81 Pstd = 29.92 in Hg
0.37 0.6083 88 1.40 Cp= 0.99
0.37 0.6083 88 0.56 Kp = 85.49
0.37 0.6083 88 0.43
0.37 0.6083 88 0.01 Velocity = 41.9 ft/sec
0.37 0.6083 88 0.01 Flow = 9854 dscfm
0.37 0.6083 88 0.01
0.37 0.6083 88 0.01 MWeto = 44.05
0.37 0.6083 88 0.01 MolVol = 385.32
Run #2 ppmv/ft3 = 1000000
0.37 0.6083 88 0.36
0.37 0.6083 88 1.14 EtO Mass Flow =  0.000427 Ibs/min
0.37 0.6083 88 0.74 EtO Mass Flow = 0.025646 Ibs/hr
0.37 0.6083 88 0.60
0.37 0.6083 88 0.64
0.37 0.6083 87 0.01
0.37 0.6083 87 0.01
0.37 0.6083 87 0.01
0.37 0.6083 87 0.13
0.37 0.6083 87 0.01
0.37 0.6083 87 0.01
0.37 0.6083 87 0.01
Run #3
0.37 0.6083 87 0.80
0.37 0.6083 87 0.91
0.37 0.6083 87 0.12
0.37 0.6083 87 0.01
0.37 0.6083 87 0.01
0.37 0.6083 87 0.01
0.37 0.6083 87 0.01
0.37 0.6083 87 0.28
0.37 0.6083 87 0.01
0.37 0.6083 87 0.01
0.37 0.6083 87 0.01
0.37 0.6083 87 0.06
Average =
0.37 0.6083 87.5 0.3794

= 548 degR



ECSI, INC. - VELOCITY TRAVERSE DATA

Client:  Sterigenics, Inc. Run #: 1 Date: 3/17/2016 Port Sketch:
Location:  Atlanta, Georgia Probe Type:  Std. Baro Press:  29.05
Source: AAT Safe Cell System Outlet Stack I.D.:  28in. DSCFM: 9840 N l
Port 1 Port 2
Inches Delta P Stack | Cyclonic Delta P Stack | Cyclonic
From Port| Point# Low High Average | Sq Root | Temp (F)| Angle | Point# Low High Average | Sq Root [ Temp (F)[ Angle
0.6 1 0.35 0.35 0.35 0.5916 88 0 1 0.35 0.35 0.35 0.5916 88 0
1.8 2 0.36 0.36 0.36 0.6000 88 0 2 0.35 0.36 0.355 0.5958 88 0
3.2 3 0.36 0.37 0.365 0.6042 88 0 3 0.36 0.36 0.36 0.6000 88 0
5.0 4 0.37 0.37 0.37 0.6083 88 0 4 0.37 0.37 0.37 0.6083 88 0
7.0 5 0.38 0.38 0.38 0.6164 88 0 5 0.37 0.38 0.375 0.6124 89 0
10.0 6 0.39 0.39 0.39 0.6245 88 0 6 0.38 0.39 0.385 0.6205 89 0
18.0 7 0.39 0.39 0.39 0.6245 88 0 7 0.39 0.39 0.39 0.6245 89 0
21.0 8 0.38 0.39 0.385 0.6205 89 0 8 0.38 0.39 0.385 0.6205 89 0
23.0 9 0.37 0.38 0.375 0.6124 89 0 9 0.37 0.38 0.375 0.6124 89 0
24.8 10 0.36 0.37 0.365 0.6042 89 0 10 0.37 0.37 0.37 0.6083 90 0
26.2 11 0.36 0.36 0.36 0.6000 89 0 11 0.36 0.37 0.365 0.6042 90 0
28.4 12 0.35 0.35 0.35 0.5916 90 0 12 0.36 0.36 0.36 0.6000 90 0
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
Average Values:| 0.3700 0.6082 88.7 0.0




ETHYLENE OXIDE SOURCE TEST/CALIBRATION DATA

client__4rteMhaeniC S /A(’\‘bu’\'}’av
Source Tested: &W%ﬁﬁé@'/ﬁ(ﬁ/%@/& gtﬁ"@m Date: 3/!7//6

EWAII
PRE CALIBRATION
Calibration Gas 1.10 10.1 100 1000 10080
Conc. (ppmv) | PPMEIO | ppm ppm ppm ppm
EtO EtO EiO EtO

Inlet | AreaCounts#1 | 23 |99 |1, |
(FID) | AraCounts#2 | g |[202 | 8.6

AverageArea | 23 |20 |94 . S \V/
G | 'AudflStandard@SSppmv)ReStét et %
outet | AreacCounts#1 [\ S | 3.\ 126
(PID) | AreaCounis#2 | | 57 | \3.Y [\ 2 ‘ s
Average Area | |.<6H6 2.5 ﬂ7 / /fv
B | Audit Standard (48.8 ppmv) Resuﬁ > /)
h.3 (A® AW 7

m% Run #1 Run #2 Run #3
‘ /g};é: N3 \\%‘ gLfO \%";éﬁ P 2105 EtO Usage (Ibs/yr): —
i P Bz o, BB w0 2 Cycles Per Week:
A IO Ch T

POST CALIBRATION

Calibration Gas 1.10 10.1 100 1000 10080
Conc. (ppmv) | PPmEIO |  ppm ppm ppm ppm
EiO EtO EtO EtO

inlet Area Counts #1
(FID) Area Counts #2

Average Area
: ~ Audit Standard (48.8 ppmv) Result |
Calibration Gas 1.10 10.1 100
Conc. (ppmv) | PPMEO | ppm ppm
EtO EtO

Outlet Area Counts #1
{PID) Area Counts #2

Average Area

Audit Standard (48.8 ppmv) Result |

LCS
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-~ " 77 "CERTIFIED WORKING CLASS

Single-Certified Calibration Standard

71 Scott Specialty Gas

SBEO0 CAJON SLVD. SAN SERNARDING, CA 92411

Lk il e EPPPFREFSE.

Phane: 309-BE7-2577 fax: BOS-BET (5449

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product Information Customer
Project Mo 02-57164-001 = .
lem Meo.: D02020001310TCL ECS. INC
P.0. Mo.. vBL-D0 KREMER PO 20X 348

SAM CLEMENTE, CA 2672

Cyiinder Mumber; CALASLE
Cyhinder Size: CL
Carufication Date:  148pr2014

CERTIFIED CONCENTRATION

Concentration Accuracy
Component Name _{mMolest dxl%)
ETHYLENE QXIDE 1.7  PPM 5
NITRDGEN oALANCE
'EBEEEAEIL]TY
Traceable To
Scott Reference Jrandard
.‘ .,_'-
APPROVED BY: ¥ i o DATE: 4-14-14
b OpAE

. g S VAR T ETE NPT e A Ry Wl e TN T A e

A AR e e



" CERTIFIED WORKING CLASS |
Single-Certified Calibration Standard

Scott Specialty Gases .

0 CAJON BAIVD, SAN BEHHARD*HJ CA 9‘2-11 Phong: 908 BE? 2571 Fax: 909-EE r-ﬁ"\-‘.‘i

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product Information Customer
Project No.: 0257 164-003

Item No.: 02020001320TCL ECSI INC
F.O. No.: vaL-D KREMER PO BOX 848

BAN CLEMENTE. CA B2672
Cylinder Mumber: CLMOQ3232
Cylinder Size: CL
Certification Date. 14anr2014

CERTIFIED CONCENTRATION

Concantration Accuracy
Component Name {Moles) +/-%])
ETHYLENE OXiDE 10.1 FPM ]
NITROGEN BEALANCE
TRACEABILITY
Traceable To
Scott Refsrence Standarg
" i\_"f
APPROVED BY. . DATE: 4.34-14

MT

Fage 1T of 2

o m——— © i e b s = o L e——— - e s am a——
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Scott Specialty Gases

CERTIFIED WORKING CLASS |

Single-Certified Calibration Standard

CAJON BLVD , SAN BERKARDING, Ca 82311

Phone: 909-687-2571 Fax: 208 8870543

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product Information
Bropect Mo

#4004

roiect o U 51
lters Moy 02020001320T7CL

P.O. No.. vBL-D.

KREMER

Cylinder Number: CLMO171385

Cylinder Siza: CL
Certification Date:

14Apr2074

CERTIFIED CONCENTRATION

Component Nama

ETHYLENE OXIDE
MWITHROGEN

TRACEABILITY
Traceable To

Congentration
(Moles| _

100, PEM
BALANCE

Scott Referance Standard

Customer
ECEHIL NG

PO BOX 844
SANM CLEMENTE, CA 92672

Accuracy

L%

DATE £.08-44

|




——— ': m " e e—— & = o
CERTIFIED WORKING CLASS |
Single-Certified Calibration Standard :
E@Scott Specialty Gases
ON BUVD., SAN BERNARDING. CA 92411 HRSE Phane: 909 887 2571 Fax: 909-887-0648
cEHTlFl{:ﬂTE_ OF ACCURACY: Certified Working Class Calibration Standard
. Produat Informartion Customaer
Project ho.: 0257164 008 e
| lrem No.: 02020001340TCL ECSI, INC
P.0. No.: VBL-DO KREMER 20 BOX 848
SAN CLEMENTE, CA 92672
Cylinder Number: CLMOO2810
Cylingdar Size: CL
Cerufication Date:  13Ap:2014
CERTIFIED CONCENTRATION
! T Concantration Accuracy
Component Name _(Moles) (+1:%)
ET=YLENE OXIDE 1.000. PP 5
NITROGEN BALANCE
| ! TRACEABILITY
| Traceable To
Scott Seference Stardare =
|
-
i
|
APPROVED BY: G o DATE. 4-14-14
[ V
Fage 1ot2
Errr A = — i




% Scott Specialty Gases

o0 CAJON BLVD., SAN BERNARDING, CA 22411

CERTIFICATE OF ACCURACY:

CERTIFIED WORKING CLASS |
Single-Certified Calibration Standard

" Phone: 909-887-2571 Fax: 909 B87-0345

Certified Working Class Calibration Standard

Product Information

Bropect Noo 0Z2-57185-008
fram Ne.: 02020001340TCL
F.O. No.: yBL -0 KREMER

| Cylindmr Mumber; CLMOOETS?

| Cylindar Siza: CL
| Carification Date:  14Aprzi 4

CERTIFIED CONCENTRATION

Componenl Name {Moles)
ETHYLENE OXIDE 10,080 PPM
MITROGEN BALANCE
TRACEABILITY
Traceal= To

Scott Reference Standard

2 M4
APPROVED BY: T ) -
'
S
2

Fage

Customer

ECE] INC
FO 80X 846
SAN CLEMENTE. CA 92672

Accuracy
{={-%)

DATE: -

I ;L S
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CERTIFICATE OF ANALYSIS

Customer Name: LOSE, e, Oy linder Sumber: SAZEDDS

stoch o Anuheer Tae Noum ber: WA I'roduet Class: Certified Standand
 ustomer Reference: Verbal- Dan Colinder - Contenmts's 2807 o7 2000 s
MESA Reference: fhada¥ Cavlinder-CG A V-LIP-OR T
ate of Certification: 4152014 Anahss Mcthod: CGU-ECTY D
Recommended Shelf Life: Y car Preparztivn Method:  Coavmiclss

Cnmponent Hequested Reported

( oncentration’ Concentration™
Eihy lese € made 0 ppm 1E.% ppm
M itriveen Halance Halanee

'F-_-_-“‘.] I“"--.______'____
Authoriscd Signature: - ::?'_f:.:_:_.f:;;(_: W 'I—&r__....—_.____

s Fill sl sl ™ oz e on i goedcd The BI prosan itonsciad by O cwdivmer mn Seflor im0,
Feoars el s Bl Jod B temipunine Tl wraiinzaaaRelaly o 10 bl v sl AR v i Byl o L0 i L
T AR denti of TaftrEIRE i e w ol belne wRappiieg e 8 nesoll of S witltdnae sl e ARy £ i
e e L e e, | i
2] algms vdhera s dubed Jon g it GEE Sk gl i mokar vsile,
U homeer preswpny s e mlomdud o 3t g1y v prruesanne s st cdimmenate phase sepeeiulion umler dieed loss emigoratin
uitddicess ancatanigeod doning el o sbwage Hloegser il s petamally rovrmmended Bl o himler Comtasnmng v apen s s
westnctoad manes b phisocd v s Ve man Dowarml sectwe and melled Bk amd forms L mgstons nestgomeds oF 5% 2 gl

s T, e el it T Lo
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APPENDIX G

Parametric Monitoring Data

G'l FCS



Sterigenics

Ceilcote Readings:

T2 = 186 — Inches
PH=1.2
Glycol =36.3%

AAT Readings:

T2 =105 — Inches
PH=09
Glycol =36.8%
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